A range of methods exists to study the dimensional properties of questionnaires. Such dimensions are known as "latent" traits as, essentially, they are hidden within the items of questionnaires and may not be obvious without specific multivariate analysis or, when they are purported to exist, require specific multivariate analysis to demonstrate this. A simple example of a commonly used questionnaire that has demonstrable dimensions is the Hospital Anxiety and Depression Scale (HADS). The HADS is comprised of 14 items and seven of these purportedly measure depression as distinct from the seven items that purportedly measure anxiety. Indeed, the two-dimensional nature of the HADS can be demonstrated by appropriate multivariate analysis which in the case of the HADS is factor analysis.
whether or not there are underlying dimensions to questionnaires (exploratory factor analysis) or to test whether or not an hypothesized set of dimensions exists in a questionnaires (confirmatory factor analysis).
An alternative set of methods exists to study the dimensional nature of questionnaires, and these fall under the umbrella of IRT.
These methods are so called because, rather than analysing the relationship between items, they primarily analyse the behaviour of individual items and, based on their properties, they then investigate how they relate to other items. However, individual items must meet certain minimum criteria-to be discussed-to be included in a questionnaire. IRT can be seen to offer some advantages over CTT in that they establish a more precise relationship between the score on an item and the score on the latent trait. In other words, while items will respond across the whole range of a latent trait, they will most accurately measure a region of the latent trait. For example, take two items purporting to measure depression: 1. "I do not feel it is worth getting out of bed in the morning" and 2. "I feel like ending my life". Clearly, both are related to depression but item 1 measures a much lower range of the latent trait of depression than item 2 which represents a more serious level of danger to the individual. IRT posits that the relationship between the score on an item and the score on the latent trait is stochastic, in other words based on probability and, in the case of the items above, there is a much higher probability that someone will score high on item 1 before they score on item 2.
This indicates another aspect of IRT which follows this assumption, and that is that items are ordered along the latent trait. IRT thereby becomes useful as we should, in theory, be able to tell how far along the latent trait and individual lies by only knowing the score on a single item. CTT is insensitive to the relationship between items and the latent trait.
Item response theory describes two basic methods: parametric and non-parametric, and these are represented by Rasch analysis and Mokken scaling analysis (MSA), respectively. The difference between the methods is that parametric methods predict and, therefore, depend on a specific relationship between the score on an item and the score on the latent trait and non-parametric methods do not. The relationship between the score on an item and the score on a latent trait is represented by the item characteristic curve where the x-axis represents score on the item and the y-axis represents the probability of obtaining that score. In both methods, the ICC must be monotonously homogenous-in other words as the score on the trait increases, so does the score on the latent trait. However, the ICC in parametric IRT has a sigmoidal shape and in non-parametric IRT-provided the criterion of monotone homogeneity is met-it can assume any shape. Clearly, the two methods have different analytical features but the virtue of non-parametric IRT, represented by MSA, is that it is less conservative and tends to retain more items in an analysis. The resulting scales have high clinical utility but lack the precision of scales obtained using Rasch analysis, which is more suitable to the analysis, for example, of educational tests where greater precision is required.
| Mokken scaling
As explained above, Mokken scaling analyses the properties of individual items as described by the item characteristic curve (ICCs), which relates the score on an item to the level of the latent trait being measured. It makes no assumptions about the precise nature of that relationship requiring only that ICCs are monotonely homogeneous (they continuously increase across the range of the latent trait) and that they do not intersect (i.e., they are doubly monotonous; Mokken & Lewis, 1982) . Mokken scaling assumes that the response of items to the level of the latent trait is locally stochastically independent, in other words, that the score on an item is purely a result of the level if the latent trait present and not to a score on any of the other items. Therefore, the score on one item is not dependent on the score on any other items. As stated, this is usually an assumption and is not formally tested in Mokken scaling and, currently, methods for assessment of local stochastic independence are still under development. However, inspection of items in terms of their wording can usually confirm that items are not stochastically dependent. IRT does not assume that all items have an equal level of difficulty-an assumption that is not held by classical test theory methods such as factor analysis (Mokken & Lewis, 1982) . "Difficulty" means the extent to which items are endorsed by respondents with more extreme items at the upper end of the range of the latent trait being the more difficult. For example, in a scale measuring psychological morbidity, an item labelled "I want to end my life" would be more difficult than an item labelled "I don't feel like getting out of bed". Therefore, items are arranged along the latent trait in terms of their difficulty and the properties of items can be measured using a scalability coefficient Mokken scaling due to some well-known problems with Cronbach's alpha. Admittedly, Cronbach's alpha is commonly used to assess reliability in scales but it is not independent of the number of items in the scale (Agbo, 2010) ) and may not be accurate for relatively small numbers of respondents (Sijtsma, 2009) 
| BACKG ROU N D

| The MOLES index
The MOLES index is an instrument designed to test the motivation of individuals to self-examine their skin for lesions which may indicate that they have skin cancer . The MOLES index is comprised of 20 items and was developed from the perspective of the Theoretical Domains Framework which is designed to make behaviour change accessible to health practitioners other than psychologists.
The MOLES index was developed, as described by Dyson and Cowdell (2014) and (e) Memory, 20-item instrument which tested well for reliability and construct validity.
The value of this theoretically based instrument is the ease with which behaviour change techniques can be mapped (Michie et al., 2013) to the five factors (behavioural determinants) allowing theory-based pragmatic and tailored interventions to be developed to support SSE . In this paper, we build on the existing MOLES index in two ways: We translated the MOLES index into another language (Italian), and we analysed the MOLES index (English and Italian versions) exploratory using Mokken scaling.
We suspected that the items in the MOLES index may be suitable to MSA because they were likely to form a hierarchy. For example, some of the questions require only a belief (e.g., "I believe examining my skin leads to better health"), whereas some require knowledge (e.g., "I could explain the correct method for skin self-examination") and some require commitment (e.g., "I am able to make checking my skin a regular routine"). Therefore, it is possible that people endorse beliefs (which are relatively easy and require no action) before they endorse knowledge and actions and, indeed, that belief and knowledge are prerequisites to action. 
| Research question
| Face validity of the Italian version of the MOLES index
In September 2015, the final draft of the Italian version of the MOLES index was piloted with 30 2nd-and 3rd-year nursing students to check face validity and language clarity. All the students easily understood the questionnaire, and no further amendment was required.
| Data collection
Italian data were collected in October 2016, after presenting the study and illustrating the MOLES index to all the 1st-year nursing students, during a general assembly on their first day at a university in the north of Italy. The students were given the URL to an online version of the MOLES index and invited to complete the questionnaire by the end of October and to encourage their family members' friends to do the same thing. The questionnaire was anonymous, and its completion was voluntary. By accepting to complete the questionnaire, respondents automatically expressed their consent to take part in the study. Privacy was ensured, and data were handled exclusively for use in this study. The UK data were collected in 2014
and 2016, and ethical permission obtained as previously described .
| Analysis
Package "mokken" (https ://cran.r-proje ct.org/web/packa ges/mokke n/mokken.pdf last accessed 20 May 2017) from the online public domain statistical software R (https ://www.r-proje ct.org/ last accessed 12 April 2016) was used to analyse the data. Data were entered into R by converting from SPSS files into .Rdata files using package "foreign" in R and then analysed in the following sequence: the automated item selection procedure "aisp" was used, with default settings, to investigate how many putative scales were present in the data; the resulting scales were then analysed to see whether the items were likely to form a Mokken scale using "coefH" to establish the scalability of items, item pairs and the total scales; items were then checked to exclude any items violating monotonicity using "check.montonicity"; item pairs were then plotted using "plot(check.
iio (FileR))" and the item pairs examined for intersection, floor and ceiling items and any items lying far from the main cluster to decide whether they were suitable for analysis of IIO using "iio.results <-check.iio(FileR)" followed by "summary(check.iio(FileR, item.selection = FALSE))"; and reliability of resulting scales was checked using "check.reliability". SPSS version 22.0 was used to perform an independent samples t test.
| Ethical approval
The original ethical application in the UK referred to above was subject to a minor modification in 2015, and then, this study was approved by the Academic Board of the Italian university.
| RE SULTS
| Demographics
The total number of participants in the present study was 1086:620 Any items with non-responses were removed before running the analysis.
| Mokken scaling analysis
The The seven items from the Italian data formed a moderate Mokken scale which was reliable, but H T was not strong enough to show IIO.
The seven items from the UK data formed a weak Mokken scale which was reliable, and H T was strong enough to show weak IIO.
Items are ordered according to their mean value in Table 2 .
Higher mean scores indicate lower endorsement of the item and, therefore, greater difficulty. In this light, the least difficult item in the Italian data was: "I believe examining my skin leads to better health" and the most difficult item was "I would be able to explain the benefits of skin self-examination to somebody else" and, in the UK data, the least difficult item was: "I feel confident that (with the help of someone else if needed) I could examine my skin thoroughly" and the most difficult item was: "My doctor/nurses encourages me to examine my skin regularly". Only one item: "I believe examining my skin leads to better health" was common to both scales.
| D ISCUSS I ON
The . Items in the UK scale mainly relate to the "Social influences" and "Memory" factors previously identified . Both scales share items from the "Self-efficacy" scale. There is no overall significant difference in the total scale scores and looking for significant differences between individual items is prone to type I error; therefore, First, the differences in the items included in the scales could indicate differences in the perception of risk of melanoma between the Italian and the UK samples. Items that are ordered in Mokken scales are likely to be those that respondents largely respond to consistently relative to one another. Therefore, it appears that respondents in the Italian sample more consistently responded to a set of items related to belief about SSE and the UK sample responded more consistently to a set of items about actions related to SSE. Due to the there being no statistically significant difference between the two samples and no consistent difference in the pattern of responses to the MOLES items, the apparent difference in the two scales probably does not indicate the importance ascribed to any particular aspects of SSE. Thus, the differences may not have utility in designing interventions or targeting specific aspects of SSE. However, the potential utility of the scales is that these items may also respond consistently to health education and health promotion about melanoma and SSE. Thus, they may have utilityseparately-in measuring the outcome of SSE interventions in Italy and the UK, respectively.
It is possible that larger sample sizes may lead to inclusion of more items and greater congruence between the two scales. Thus, a future line of research is suggested by repeating the study with larger samples, possibly in the region of N = 1,000 per country (Straat, Ark, & Sijtsma, 2014) . It would also be valuable to replicate the confirmatory factor analysis in an Italian sample. A useful indication of the utility of the MOLES-which is about motivation-would be to relate actual practices related to SSE with the MOLES index in individuals. In that light, the present study suggests a clear line of research related to SEE in different populations.
| Limitations
Fewer than 50% of the items in the MOLES were included in either of the Mokken scales. This raises the question of the purpose of the remaining items and the possibility of construct underrepresentation.
The implication could be that some items in the MOLES are redundant, but it should also be noted that the sample sizes in the present study are relatively small according to our most recent understanding of sample size requirements for Mokken scaling (Straat et al., 2014) .
| CON CLUS ION
The significance of this study lies in its originality in applying
Mokken scaling to the MOLES index according to rigorous analytical criteria. The study provides additional psychometric insight into the MOLES index and augments the original work which used factor analysis. An immediate line of inquiry is suggested that could further test the construct validity of the MOLES index by comparing the latent structure that is apparent in the Mokken scales with a measurement of actual practices-frequency and efficacy-of skin self-examination.
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